The 1991 census has generated a wealth of demographic and socioeconomic data relevant to the assessment of health needs and, for the first time, it included information on "limiting long term illness" (LLTI) in the community. The data on LLTI were responses to the census question: "Does the person have any long term illness, health problem, or handicap which limits his/her daily activities or the work he/she can do? Include problems due to old age." In the absence of an explicit measure of morbidity at the local level before the 1991 census there has been a tendency to rely on mortality rates as a proxy measure of morbidity. Of particular interest, therefore, is the extent to which patterns of LLTI differ from those for mortality. LLTI should give a better guide to illnesses which are non-fatal and, as such, may produce a more reliable measure of morbidity among younger age groups. Analysis of self reported long term illness data from the general household survey has also shown that this is a good predictor of utilisation of health services.' On the other hand, the data on LLTI are based on self reporting and are less objective than mortality rates. Patterns of LLTI may not necessarily indicate additional "needs" over and above mortality rates, but could reflect socioeconomic and cultural factors influencing answers to the census question. These possibilities need to be investigated, particularly in view of the proposed use of these data for allocating resources in the NHS. 2 Another area of interest is the association between health status and social deprivation. The Townsend, Jarman, Department of Environment (DoE) , and Carstairs indices of social deprivation have each achieved some currency in the assessment of health needs and in resource allocation. The manner in which these composite indices and their constituent variables, notably unemployment, are associated with the different measures of health status requires investigation. The close relationship between mortality and social deprivation has been particularly well documented since the Black report.3 Mortality also varies regionally; and it has been shown that, after accounting for social deprivation, premature mortality tends to be higher in the northern regions ofEngland than in the south. 4 The degree of similarity between the geographical distribution of SIRs and SMRs was assessed by simple regression analysis. Transformation of both variables into logarithms was found to give the highest coefficients of determination. Table 1 shows that variations in SIRs were associated with over 60% of the variation in SMRs for the 0-64 and 65-74 age groups. For the over 75s the relationship was weaker, especially among females. Therefore, the geographical patterns of SIRs and SMRs at the district level show considerable similarities, but they are by no means identical.
Simple regression analysis was also used to examine the relationships between SIRs, SMRs, and the six deprivation indicators. Transformation of all variables into logarithms was found generally to give the best fit, measured by the coefficient of determination. Since some of the deprivation indices included negative values, constants were added to make them positive, thereby making it possible to take their logarithms. Table 2 shows the standardised regression coefficients and their SEs for these relationships. These standardised regression coefficients are equivalent to simple correlation coefficients. The strongest associations were for the 0-64 age group. The relationships between the deprivation indicators and SIRs and SMRs were weaker for the 65-74 group, and weakest for the over 75s, with the declines being greater for SMRs. The strength of the relationship with health status also differed for the six deprivation indicators. Of the composite indices, the Carstairs index was the best predictor of both SIRs and SMRs. The Townsend index was the next best predictor, while the Jarman and DoE indicators tended to be the poorest performers. The The next step in the analysis was to pursue further, and more directly, the differences between the patterns ofhealth status portrayed by the LLTI and mortality data. The geographical patterns of SIRs and SMRs were compared by calculating the difference between observed SIRs and estimated SIRs ("SIR residuals"), using SMRs as the predictor in simple log-log regression analysis. These residuals indicate the variation in LLTI which cannot be "explained" by mortality patterns. The residuals for the 0-64 age group are illustrated in figures 3 Note: based on log-log regressions. results showing that male unemployment rates had stronger associations with SIRs than most of the composite indicators, this was used as the measure of deprivation. Regions were entered as dummy variables. Table 3 shows the amount of variation explained as log unemployment rate and the regional dummy variables were introduced into the model. Unemployment showed a significant association with the SIR residuals for each age/ sex group with the strongest relationship being for the over 75s. However, the explanatory power of the regression model increased substantially with the addition of the dummy variables for regions. There is evidence that the strength of the association with deprivation is greater for long term illness than it is for mortality rates, particularly for the older age groups. For SMRs, the strong associations with deprivation apparent in the under 65 age group are greatly weakened among the over 75s. The strength of the correlations between SIRs and deprivation also decline with age, but not to the same extent. For mortality rates, such weakening of the association with deprivation has been attributed to the earlier deaths of more vulnerable individuals and the selective survival of those who are fitter.'3 If such processes are operating it seems that their effects on LLTI are less than on mortality rates. The result is that the geographical pattern of SIRs in the over 75s shows a closer association with deprivation than is the case for SMRs. Similar patterns were also found in the analysis of SIR residuals from the regression on SMRs. After accounting for SMRs the SIR residuals showed positive associations with male unemployment rates, with the strongest relationships being found in the over 75 age group. Care must be taken to avoid the ecological fallacy when interpreting associations based on district data.'4 While this particular finding might be explained by individual level associations between health and past employment status, it could also be the result of indirect processes working at an aggregate level.
When the geographical patterns of LLTI and mortality were compared by mapping the residuals from the regression of SIRs and SMRs, some interesting patterns emerged.
Many districts in the south east of England, including parts of London, had lower rates of LLTI than would be expected from their mortality rates. The opposite was the case for many industrial and mining areas in the north of England and for most ofWales. These results were confirmed by the regression analysis using regional dummy variables, which showed that, for all age groups, Wales had significantly more LLTI than would be expected from its mortality rates. This finding is consistent with high values of LLTI in Wales reported in the general household survey since 1971."' Other evidence on Figure 3 Residual of log standardised illness ratio from regression on log standardised mortality ratio for males <65y.
the geographical pattern ofmorbidity is limited, although a survey of adults in Great Britain'6 found the highest prevalence of disability in Wales and the north. Respondents were asked whether they could perform specific activities without limitations, reducing somewhat the scope for subjective bias in responses. A measure ofthe severity of disability was also recorded and it is notable that Wales had the highest rates of disability at all levels of severity.
A previous study '7 has shown that the choice of deprivation indicator can have a marked impact on resource allocations. The differences between the picture of health status provided by data on LLTI and mortality could also have important implications for health needs Figure 4 Residual of log standardised illness ratio from regression on log standardised mortality ratio for females <65y.
assessment and for resource allocation in the NHS. The greater area inequalities in LLTI would lead to wider differences in budget allocations than if mortality rates were used to define "need". LOVETT -Do you think that kind of difference in method would be sufficient to counteract some of the effects that you see here?
DIGGLE -It depends on how small the area is. As Bithell says, the larger the region the less the problem. There are two issues. The first is the inferential issue which is very seriously affected by the discreteness of the small counts and the spatial correlation, which you have not mentioned. But there is also the substantive issue as to what regression coefficients mean in causal terms. Regression coefficients at different levels of spatial aggregation mean different things.
JOSHI -It is very interesting to look at the variation in sickness that is not associated with mortality, because we have had data on mortality for a long time. But I think we really want to look at the variation in mortality that is not explained by sickness. You want to put the sickness first.
LOVETT -Thank you for the idea, we will go away and work on it. You have to appreciate it has taken quite a while to get the data to this stage.
JOSHI -It is impressive that you have got it this far. BEN SHLOMO -I was interested that unemployment was such a good predictor and I wondered if this could be an example of reverse causality because having chronic illness may well be the reason for unemployment. Secondly, I am always slightly worried about long term illness questions because, rather like all cause mortality, they cover a very heterogenous group of conditions. In one Dutch survey they had exactly that problem, and then asked individual people, "what is your long term illness?" The list was wide -from chronic eczema to chronic back pain. The researchers also showed that the social class relationships varied. For 
